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[57] ABSTRACT 
A reed switch which comprises a ?rst reed of conduc 
tive material and a second reed of conductive non-mag 
netic material mounted in cooperating spaced relation 
to said ?rst reed. The ?rst reed comprises a body of 
conductive material having a contact section, an inter 
mediate spring section and a support section, with the 
intermediate section being foil thin and the contact 
section being substantially rigid and non-?exible and 
being substantially thicker than said intermediate sec 
tion. The intermediate section comprises a leaf spring 
having a ?exibility permitting one end of said leaf spring 
to ?ex a substantial distance through an arc with respect 
to‘the other end of said leaf spring without exceeding 
the elastic limits of said spring. The intermediate section 
is cold-worked to a point where said conductive mate 
rial assumes a substantial change in physical characteris 
tics and is substantially harder, less ductile and more 
dense than said contact section and has a substantially 
higher tensile strength than said contact section. This 
invention also includes a magnetic operator mounted in 
cooperating spaced relation to said ?rst and second 
reeds, whereby cooperative operation of said magnetic 
operator with said magnetic reed causes said magnetic 
reed to move into or out of contact with said non-mag 
netic reed. 

67 Claims, 19 Drawing Figures 
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MAGNETIC REED SWITCH 

This invention is a CIP of our Ser. No. 533,223, 'filed 
Dec. 16, 1974, now U.S. Pat. No. 3,943,474 which case 
is a division of Ser. No. 404,612, ?led Oct. 9, 1973, now 
US Pat. No. 3,866,007, issued Feb. 11, 1975. 

FIELD OF INVENTION 
This invention relates to magnetically operated reed 

switches in which one of the reeds is of magnetic mate 
rials and another of the reeds is non-magnetic material. 

HISTORICAL BACKGROUND 

Very little has been done in the area of reed switches 
using a non-magnetic reed with a magnetic reed. US. 
Pat. Nos. Ellwood 2,264,746, Karrer 2,922,856, and 
Bentz 3,359,385 to disclose magnetic reeds worl'cing in 
conjunction with non-magnetic reeds; however, in each 
instance, there is a third reed which is magnetic and the 
actual operation of the switches is dependent upon a 
magnetic ?eld acting upon the two magnetic reeds to 
cause them to close together to complete an electrical 
circuit at the same time as the two magnetic reeds com 
plete a magnetic circuit. In these patents, the magnetic 
forces bring the reeds together so that the magnetic 
circuit is closed. The operation of the switches of this 
invention are not at all‘ based upon the completion of a 
magnetic circuit as is typical in prior art magnetic reeds. 
Operation of this invention is dependent only on the 
attraction or repulsion of a single reed and the magnetic 
forces as they affect this reed. There is no completion of 
a magnetic circuit when the device is operating as in the 
case of the prior art, where the non-magnetic reed is 
merely positioned for a single pole-double throw system 
in which one of the magnetic reeds rests against the 
non-magnetic reed prior to operation of the magnetic 
?eld effect. 
In addition to the art referred to, attention is called to 

DeFalco U.S. Pat. No. 3,283,274 and Shlesinger-U.S. 
Pat. No. 3,760,312 which are typical of the prior art not 
including a non-magnetic reed. 
Attention is also called to our US. Pat. No. 3,893,051 

of July 1, 1975, which discloses electromagnetic devices 
operating on a typical reed system such as disclosed in 
this invention. 

OBJECTS AND SUMMARY 

It is therefore an object of this invention to provide a 
magnetic reed switch which allows for greater reduc 
tion in size and an increase in current carrying capacity 
greater than heretofore available. 

It is a further object of this invention to provide a 
magnetic reed switch .which can be inexpensively and 
readily manufactured. 
Another object of this invention is to provide a mag 

netic reed switch which has great durability and which 
can take severe strain and stress and can withstand high 
acceleration and deceleration forces without actuation. 
Yet a further object of this invention is to provide a 

magnetic reed switch which incorporates therein a 
magnetic conductive reed and a non-magnetic conduc 
tive reed capable of being operated by one or more 
permanent or electromagnets. 
Yet a further object of this invention is to provide a 

magnetic reed switch having many options of operation 
including various on-off combinations and directional 
control operation. ' 
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2 
It is a further object of this invention to provide a 

magnetic reed switch which has an extremely rapid 
closing time. 
Yet another object of this invention is to provide a 

magnetic reed switch in which a minimum amount of 
work is done in order to operate the switch. 
Yet another object of this invention is to provide a 

reed switch which has a strong snap action so as to 
crunch or otherwise break through any oxide build-up 
increasing the longevity of the switch and eliminating 
malfunction. 
Yet a further object of this invention is to provide a 

magnetic reed switch which has good contact wipe 
characteristics. 

Still a further object of this invention is to provide a 
reed switch which improves conductivity characteris 
tics with use. 
A further object of this invention is to provide a mag 

netic reed switch which can be adapted to many shapes 
and forms. 

Still a further object of this invention is to provide a 
magnetic reed switch capable of being used ‘in linear and 
radial con?gurations and combinations. 
A further object of this invention is to provide a reed 

switch which can be latched into two different modes of 
operation. 
A further object of this invention is to provide a reed 

switch which is operable by rotary or reciprocable 
action. 
Yet another object of this invention is to provide a 

magnetic reed switch which may be operated through a 
very short incremental distance. 
In summary therefore, this invention is directed to 

magnetic reed switches of either the permanent or elec 
tromagnetic type having a strong closing action and 
long life. These and other objects of this invention will 
be apparent from the following description and claims. 

In the accompanying drawings which illustrate by 
way of example various embodiments of this invention: 
FIG. 1 is a side elevational view schematically show 

ing the prior art; 
FIGS. 2 and 3 are side elevational views schemati 

cally showing various modes of operation of this inven 
tion; . 

FIGS. 4 and 5 are diagrammatic views illustrating the 
reeds and magnetics of various embodiments of this 
invention; 
FIGS. 6, 7 and 8 are side elevational views schemati 

cally showing a ?rst, second and third stage of opera 
tion of a mode of this invention; 
FIG. 9 is a side elevational view showing one reed in 

closed position in solid lines and an open position in 
phantom lines with the ends of the reeds fragmented; 
FIG. 10 is a fragmentary cross sectional view of the 

embodiment shown in FIG. 9 taken along the lines 
10-10 and viewed in the direction of the arrows; 
FIGS. 11, 12, 13 and 14 are side elevational views 

schematically showing four steps in the operation of 
another embodiment of this invention; _ 
FIG. 15 is a diagrammatic fragmentary isometric 

view of yet a further embodiment of this invention; 
FIGS. 16, 17 and 18 are side elevational diagrammatic 

views of yet another embodiment of this invention in 
various phases of operation; 
FIG. 19 is a side elevational diagrammatic view of 

still another modi?cation of this invention. 
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FIGS. 1 THROUGH 3 

The prior art is generally shown in FIG. 1 in which 
magnetic reeds ‘A are mounted in spaced relationship so 
that when a magnet M has its magnetic polar axis gener 
ally parallel to ‘the longitudinal axis of the reeds A, they 
will be drawn together in contact relationship thereby 
completing the magnetic circuit as shown in the phan 
tom lines. ~ 

In FIGS. 2 and 3 there is only one magnetic reed A 
and a non-magnetic reed B. Magnetic reed A includes a 
hinge 2 adjacent the contact end 3 which provides 
greater mass than the hinge 2. When the magnet M is 
passed in the direction of the arrows, the reeds A are 
attracted to the magnets M and thus the switch is 
closed. The hinge 2 allows for the contact area 3 to be 
easily pulled in the direction of the magnet M when the 
magnetic ?eld in?uences the magnetic conducting ma 
terial of the reed A. It will be obvious that instead of a 
permanent magnet M, an electromagnet B may also be 
used as shown in FIGS. 2 and 3. The hinge 2 has a cross 
sectional thickness of less than 0.001 inches and ?exes 
through an arc of at least 25°. 

It will be obvious that operation may take place with 
either the permanent magnet M or the electromagnet E 
or the reeds A and B moving relative to each other. The 
magnetic operator M may remain stationary and the 
reeds A and B move, or vice versa, or both the reeds A 
and 'B and the operator M may move simultaneously to 
open or close the switch. 

FIGS. 1 THROUGH 8 
In FIGS. 4 through 8, the magnets M are shown as 

disc magnets although they may be bar magnets. In 
FIGS. 4 through 8, the magnets M are designed to pass 
across the tips of the reeds as best shown in FIGS. 6 
through 8. It will now be observed in FIG. 4, as the 
magnet M, with poles oriented as shown, is moved to 
the left in the direction of the arrow C, contact will be 
made between the reeds A and B as the magnet M is 
passed across the contact end of the reed A, ?rst mov 
ing it to the left as it is drawn by the force of the left 
pole of the magnet and subsequently will start to shift to 
the right, as illustrated in FIGS. 7 and 8, as it is suddenly 
released from the left pole and drawn to the right pole 
to wind up in the ?nal position shown in FIG. 8. The 
action is extremely rapid and is a sudden snap from one 
pole towards the other pole in the closing or opening of 
the switch, as the case may be, depending upon the 
direction of travel of the magnet relative to the reeds. If 
the magnet M, with its poles oriented as illustrated, is 
positioned above the reeds A and B and is shifted in the 
downward direction of the arrow D, there will be no 
activation; thus, there is directional control by merely 
rotating the poles of the magnet relative to the reeds A 
and B. 
With reference to FIG. 5, it will now be noted that if 

the magnet M'is rotated slightly on its axis and then 
shifted in the direction of the arrow E downwardly, the 
magnet will permit operation of the switch in that the 
polar ?eld of the magnet is not exactly 90° to the plane 
of the reeds A and B, but is at an angle thereto which 
permits the magnet M to operate the reed A. It will be 
noted that the magnetic ?eld should entrap the mag 
netic reed A in order that it first move away from the 
non-magnetic reed B prior to its snapping closed when 
the magnet M is moved past the reeds A and B. Further, 
it will be noted that the positioning of the magnet M for 
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4 
movement in the direction of the arrow B, with its poles 
as illustrated, so that the magnetic ?eld is parallel to the 
planes of the reeds A and B, will, upon shifting to the 
right, fail to operate the reeds, since the magnetic ?eld 
is parallel to the planes of the reeds A and B. Thus 
again, rotation of magnet M provides directional con 
trol of the switch. 

FIGS. 9 and 10 

FIGS. 9 and 10 show a reed switch 4 which has a base 
6 and an envelope 8 which may be of plastic or glass or 
other non-magnetic material and which may be pro 
vided with an inert atmosphere or vacuum as desired. 
Reeds 12 and 14 are mounted in the base 6. Reed 12 is 
of non-magnetic conductive material such as copper or 
aluminum or the like. Reed 14 is of magnetic conductive 
material such as soft steel and may be tin zinc plated 
with some other good contact material such as gold or 
silver. The intermediate spring foil like section 16 may 
extend from the base 6 to the contact section and details 
of this are set out in the parent case above cited. 
Mounted on the envelope 8 is a cap 20 which is rotat 
able thereon. The cap 20 is provided with magnets 22 
and 24. The magnets 22 and 24 need not be positioned 
directly opposite each other and magnet 22 for example 
may be placed in the position shown in the dotted lines. 
If reference is now made to FIG. 10, it will be noted 
that when the magnets 22 and 24 are moved 90° to the 
position shown in the dashed lines, the switch remains 
open. When the cap is rotated another 90° in either ‘ 
direction, the switch is closed again and the closing 
action begins to occur approximately 45° from the per 
pendicular in FIG. 10. It is to be noted that the magnetic 
reed 14 is mounted in the same half of the capsule 4 as 
the non-magnetic reed 12. The reason is that the mag 
nets 22 and 24 reinforce each other and tend to cause 
the contact 18 to move rapidly towards the reed 12. The 
reed 14 may be mounted in the other half of the capsule 
providing that the contact portion 18 extends into the 
same half in which the reed 12 is positioned. The mag 
netic in?uence therefore is operating primarily on the 
mass of the contact section 18 to drive it into contact 
with the non-magnetic conductive reed 12. 

FIGS. 11 THROUGH 14 

In FIGS. 11 through 14, the reeds A and B are 
mounted in -a receptacle 30 as diagrammatically indi 
cated. It is obvious that various types of receptacles can 
be utilized such as glass, plastic or the like which may be 
hermetically sealed or open to the atmosphere as the 
case may be. The permanent magnets M or the electro 
magnets E are shiftable on the case or housing 30. They 
may be secured to the case 30 for movement or other 
wise closely associated therewith and supported by 
some other mechanism not shown. In FIG. 11, the mag 
nets M are shown being positioned directly opposite 
each other and the lines of force are shown as perpen 
dicular to the surface of the magnets M. If we assume 
that the reed A is in the open position as illustrated in 
FIG. 11 and biased against the upper wall of the enve 
lope 30, a movement of the lower magnet M to the left 
as illustrated in FIG. 12 will cause a distortion of the 
magnetic lines diagonally so that they extend upwardly 
from left to right. This repositioning of the magnetic 
lines of force forms an acute angle with respect to the 
longitudinal axis of reed A, thus causing the reed A to 
slip in the direction of the reed B to align itself with the 
lines of force as it attempts to thereby make contact. 
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The primary reason for the shifting of the reed A is that 
the contact end 3 of the reed A endeavors to seek the 
course of least resistance and attempts to align itself 
with the lines of force. If now the lower magnet M is 
shifted to the full line position shown in FIG. 13, the 
reed A will not shift back to the position of FIG. 11 but 
will tend to stay in the contact position since there is no 
great overriding force to otherwise kick it in the other 
direction. This is particularly true if there is no bias of 
the spring hinge in either direction, but in relaxed posi 
tion the reed would be extending straight. If, however, 
there is a spring bias in the upper direction, as aforemen 
tioned, the reed will then ?ip upwardly overcoming the 
lines of force and again be positioned against the upper 
casing of the housing 30 being drawn there by the upper 
magnet M. It will be observed that if the lower magnet 
M is shifted to the right, as in the dotted line position 
shown in FIG. 13, the lines of force will now be slanted 
in the opposite direction of those shown in FIG. 12, and 
thus there will be a decreasing of the holding power of 
the lower magnet M and an increasing of the holding 
power of the upper magnet M to thereby draw the reed 
A upwardly toward the upper magnet M, as illustrated 
in the dashed line position of FIG. 13. 

Similarly, in FIG. 14, the upper magnet M may be 
shifted to the left relatively to the lower magnet M if the 
reed is in the hold down position as generally illustrated 
in the solid lines in FIG. 13 with the magnets M directly 
opposed to each other. Upon shifting of the upper mag 
net M to the left, it will be noted that the lines of force 
are diagonally directed in the opposite direction to 
those shown in FIG. 12, thus creating a greater force to 
draw the reed A towards the upper magnet M due to 
the attempt of the contact 3 to align itself with the lines 
of force. As aforementioned, either permanent magnets 
or electromagnets can be used for the operation of this 
system; however, it is important to note that the stron 
gest pull results when the magnets M are positioned so 
that the magnets M reinforce each other, as shown, in 
that the lines of force and the polar axis are perpendicu 
lar to the reeds A and B as illustrated. Using the electro 
magnets E, the polar axis may be reversed upon revers 
ing the ?ow of current in the coils of the electromagnets 
E. 

FIGS. 15 THROUGH 19 

FIG. 15 shows a horseshoe magnet 32 positioned 
about the capsule 34 in which reeds A and B are posi 
tioned within the base 36. The poles 38 and 40 are ori 
ented so that the polar axis extending through the poles 
38 and 40 is transverse to the planes of the reeds A and 
B. Rotating magnet RM which may be an electromag 
net, rotates on an axis 42 so as to permit either the north 
or the south pole to be brought into close proximity to 
the magnetic ?eld of the poles 38 and 40. Rotation of the 
magnet RM causes the reed A to move from one pole to 
the other as the in?uence of the rotating magnet m 
affects the force ?elds of the poles 38 and 40. Thus, 
when the north pole of the rotating magnet RM is intro 
duced into the force ?eld of the horseshoe magnet 32, it 
pushes against the north pole 38 and is additive with 
regard to the south pole 40 thus causing the reed A to be 
shifted in the direction of the south pole. Rotation again 
of the rotating magnet RM will cause a reversal of the 
process since now the south pole of the rotating magnet 
RM will be pushing against south pole 40 causing the 
reed A to be shifted towards the north pole 38 because 
of the additive effect. 
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6 
It will be obvious that horseshoe magnet 32 may also 

be an electromagnet in which the horseshoe is the core 
upon which is wound a coil. 
FIGS. 16, 17 and 18 show a housing 39 in which the 

magnetic reed A is positioned between non-magnetic 
reeds B and C for the purpose of providing a single 
pole-double throw switch mechanism. Upper and lower 
magnets M are provided which are ?xed position mag 
nets and the reed A may have its contact in the solid line 
up position or in the dotted line down position as illus 
trated in FIG. 16. It will be noted that the lines of force 
are substantially perpendicular to the reeds. It will now 
be observed in FIGS. 17 and 18 that the rotating magnet 
RM when having its south pole pushing the south pole 
of the lower magnet and aiding the north pole of the 
upper magnet will maintain the contact 3 of the reed A 
in the upper position, or if the contact 3 is in the lower 
position, it will shift it to the upper position due to the 
greater magnetic attractive forces in?uencing the mag 
netic ?eld in the direction of the upper magnet. Simi 
larly, as shown in FIG. 18, a reversal of the rotating 
magnet RM will shift the reed to the lower position 
since the magnetic forces are now switched to cause a 
greater attraction of the lower magnet than the upper 
magnet. Removing the rotating magnet RM will, of 
course, leave the contact 3 in whatever position it was 
at the time the rotating magnet was removed. This 
provides a latching mechanism for the switch and as 
sures a positive positioning in either direction as de 
sired. It is also to be noted that the in?uencing rotating 
magnet RM may be brought into position, not necessar 
ily at the end of the reeds as illustrated in FIGS. 17 and 
18, but may be brought into position anywhere within 
the range of the magnetic ?elds of the two stationary 
magnets which, of course, allows the positioning of the 
rotating magnet anywhere about the package so long as 
there is suf?cient in?uence upon the ?elds of the two 
stationary upper and lower magnets. This phenomenon 
is unique and provides a switch with a memory charac 
teristic. The reed will not ?ip out once it is positioned 
even though the magnet RM is shifted away and re 
moved. Obviously, a belt system drive could move a 
series of magnets into position alternately switching the 
reed A from an up position to a down position. Al 
though a single pole-double throw system is shown, it is 
obvious that other type systems could be utilized in 
cluding single pole-single throw or double pole-double 
throw, etc. 

In FIG. 19, the reed A is provided with a small per 
manent magnet 44. The upper magnet 46, the lower 
magnet 47 and the interfering magnet 48 are all rotat 
able and may be electromagnets 50, 51 and 52. In this 
instance, the small ?xed permanent magnet 44 is utilized 
as a null or mid-position positioning magnet. Thus, if 
magnets 46 and 47 use repelling ?elds as illustrated, the 
reed A will be maintained in mid-position between the 
contact reeds B and C as illustrated. Any rotation of 
various magnets 46, 47 and 48 will, of course, affect the 
positioning of the reed A relative to the reeds B and C 
depending on the positioning of the pole of the magnets 
46, 47 and 48 or the operation of the electromagnets 50, 
51 and 52, which may be reversed so far as the current 
is concerned in order to shift the polarity of the electro~ 
magnets thus in?uencing the system. Thus, if the mag 
net 48 is strong enough to override any one of the sys 
tems, it will shift the reed A in the direction of the 
strongest system. Similarly, this is true with rotation or 
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inversion of the magnets 46 and 47 or actuation of the 
electromagnets 50 and 51 to reverse ?elds as desired. 
While this invention has been described, it will be 

understood that it is capable of further modi?cation, 
and the application is intended to cover any variations 
used and/or adaptations of the invention following, in 
general, the principle of the invention and including 
such departures from the present disclosure as come 
within known or customary practice in the art to which 
the invention pertains, and as may be applied to the 
essential features hereinbefore set forth, as fall within 
the scope of the invention or the limits of the appended 
claims. 
Having thus described our invention what we claim 

is: 

1. A reed switch comprising: 
a. a ?rst reed of conductive magnetic material 
b. a second reed of conductive non-magnetic material 
mounted in cooperating spaced relation to said ?rst 
reed. 

c. said ?rst reed comprising a body of conductive 
material having a contact section, an intermediate 
spring section and a support section 

d. said intermediate section being foil-thin 
e. said contact section being substantially rigid and 
non-?exible 

f. said contact section being substantially thicker than 
said intermediate section 

g. said intermediate section comprising a leaf spring 

15 

20 

25 

having a ?exibility permitting one end of said leaf 30 
spring to ?ex a substantial distance through an arc 
with respect to the other end of said leaf spring 
without exceeding the elastic limits of said spring. 

h. said intermediate section being substantially 
harder, less ductile and more dense than said 
contact section and having a substantially higher 
tensile strength than said contact section 

i. a magnetic operator mounted in cooperating spaced 
relation to said ?rst and second reeds 

j. whereby cooperative operation of said magnetic 
operator with said magnetic causes said magnetic 
reed to move into or out of contact with said non 
magnetic reed. 

2. A reed switch as in claim 1 and wherein: 
a. said magnetic operator is positioned to operate 
when the magnetic ?ux lines are substantially ori 
ented with the longitudinal axis of said magnetic 
reed. 

3. A reed switch as in claim 1 and wherein: 
a. said magnetic operator is positioned to operate so 

that the magnetic ?ux lines are substantially trans 
verse to the longitudinal axis of said magnetic reed. 

4. A reed switch as in claim 1 and wherein: 
a. said reeds and said operator move relative to each 

other. . 

5. A reed switch as in claim 1 and including: 
a. ‘a pair of said magnetic operators. 
6. A reed switch as in claim 5 and wherein: 
a. said reeds are positioned between said operators. 
7. A reed switch as in claim 5 and wherein: 
a. said magnetic operators are positioned to operate 
when the magnetic ?ux lines are greater than 45° 
with respect to the plane of the reeds. 

8. A reed switch as in claim 5 and wherein: 
a. said magnetic operators when operating are aiding. 
9. A reed switch as in claim 5 and wherein: 
a. said magnetic operators when operating are oppos-_ 
mg. 
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8 
10. A reed switch as in claim 5 and wherein: 
a. said magnetic operators are rotatable about said 

reeds. 
11. A reed switch as in claim 5 and wherein: 
a. at least one of said magnetic operators includes 

polarity reversing means. 
12. A reed switch as in claim 11 and wherein: 
a. said polarity reversing means includes at least one 

rotatable permanent magnet. 
13. A reed switch as in claim 11 and wherein: 
a. said polarity reversing means includes at least one 
electromagnet. ‘ 

14. A reed switch as in claim 1 and wherein: 
a. said magnetic operator includes a permanent mag 

net. 
15. A reed switch as in claim 1 and wherein: 
a. said magnetic operator includes an electromagnet. 
16. A reed switch as in claim 1 and wherein: 
a. said magnetic operator is rotatable on its axis. 
17. A reed switch as in claim 1 and wherein: 
a. said magnetic operator is linearly movable. 
18. A reed switch as in claim 5 and wherein: 
a. at least one of said pair of magnetic operators is 
movable relative to the other. 

19. A reed switch as in claim 5 and wherein: 
a. said ?rst reed is positioned approximately mid-way 
between said operators. 

20. A reed switch as in claim 5 and wherein: 
' a. said ?rst reed is positioned closer to one operator 

than the other. 
21. A reed switch as in claim 5 and wherein: 
a. at least one of said magnetic operators is movable 
along an axis substantially parallel to the plane of 
said reeds. 

22. A reed switch as in claim 21 and including: 
a. a third conductive non-magnetic reed, and 
b. said ?rst reed is positioned intermediate said second 
and third reeds. 

23. A reed switch as in claim 1 and wherein: 
a. said operator is a horseshoe magnet. 
24. A reed switch as in claim 1 and wherein: 
a. said intermediate section ?exes through an arc of at 

least 25’. _ 

25. A reed switch as in claim 24 and including: 
a. a plurality of said magnetic operators cooperating 
with each other and in cooperating spaced relation 
to said reeds. 

26. A reed switch as in claim 24 and wherein: 
a. said operator is a horseshoe magnet. 
27. A reed switch as in claim 1 and wherein: 
a. said intermediate section cross sectional thickness is 

less than 0.001 inches. 
28. A reed switch as in claim 27 and wherein: 
a. said magnetic operator is positioned to operate 
when the magnetic ?ux lines are substantially ori 
ented with the longitudinal axis of said magnetic 
reed. 

29. A reed switch as in claim 27 and wherein: 
a. said magnetic operator is positioned to operate so 

that the magnetic ?ux lines are substantially trans 
verse to the longitudinal axis of said magnetic reed. 

30. A reed switch as in claim 27 and wherein: 
a. said reeds and said operator move relative to each 

other. - 

31. A reed switch as in claim 27 and including: 
a. a pair of said magnetic operators. 
32. A reed switch as in claim 31 and wherein: 
a. said reeds are positioned between said operators. 
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33. A reed switch as in claim 31 and wherein: 
a. said magnetic operators are positioned to operator 
when the magnetic flux lines are greater than 45° 
with respect to the plane of the reeds. 

34. A reed switch as in claim 31 and wherein: 
a. said magnetic operators when operating are aiding. 
35. A reed switch as in claim 31 and wherein: 
a. said magnetic operators when operating are oppos 

ing' . 1o 

36. A reed switch as in claim 31 and wherein: 
a. said magnetic operators are rotatable about said 

reeds. 
37. A reed switch as in claim 31 and wherein: 
a. at least one of said magnetic operators includes 15 

polarity reversing means. ‘ 

38. A reed switch as in claim 37 and wherein: 
a. said polarity reversing means includes at least one 

rotatable permanent magnet. 
39. A reed switch as in claim 37 and wherein: 
a. said polarity reversing means includes at least one 
electromagnet. ' . 

40. A reed switch as in claim 27 and wherein: 
a. said magnetic operator includes a permanent mag- 25 

net. - 

41. A reed switch as in claim 27 and wherein: 
a. said magnetic operator includes an electromagnet. 
42. A reed switch as in claim 27 and wherein: 
a. said magnetic operator is rotatable on its axis. 30 
43. A reed switch as in claim 27 and wherein: 
a. said magnetic operator is linearly movable. 
44. A reed switch as in claim 31 and wherein: 
a. at least one of said pair of magnetic operators is 
movable relative to the other. 

45. A reed switch as in claim 31 and wherein: 
a. said ?rst reed is positioned approximately mid-way 
between said operators. v 

46. A reed switch as in claim 31 and wherein: I 40 
a. said ?rst reed is positioned closer to one operator 
than the other. 

47. A reed switch as in claim 31 and wherein: 
a. at least one of said magnetic operators is movable 
along an axis substantially parallel to the plane of 45 
said reeds. 

48. A reed switch as in claim 47 and including: 
a. a third conductive non-magnetic reed, and 
b. said ?rst reed is positioned intermediate said second 
and third reeds. 5o 

20 

35 

‘49. A reed switch as in claim 27 and including: 
a. a plurality of said magnetic operators cooperating 
with each other and in cooperating spaced relation 
to said reeds. ' _ 55 

50. A reed switch as in claim 27 and wherein: 
a. said operator is a horseshoe magnet. 
51. A reed switch comprising: 
a. a ?rst reed of conductive magnetic material 

65 

10 
b. a second reed of conductive non-magnetic material 
mounted in cooperating spaced relation to said ?rst 
reed 

c. a cooperating pair of magnetic operators mounted 
in cooperating spaced relationto said ?rst and sec 
ond reeds 

d. said reeds being positioned between said pair of 
operators, and 

e. at least some of said operators and said reeds being 
movable relative to each other. 

52. A reed switch as in claim 51 and wherein: 
a. said operators include at least one permanent mag 

net. 
53. A reed switch as in claim 51 and wherein: 
a. said operators include a pair of permanent magnets. 
54. A reed switch as in claim 51 and wherein: 
a. said operators iclude at least one electromagnet. 
55. A reed switch as in claim 51 and wherein: 
a. said magnetic operators are positioned to operate 
when the magnetic ?ux lines are greater than 45° 
with respect to the plane of the reeds. 

56. A reed switch as in claim 51 and wherein: 
a. said magnetic operators when operating are aiding. 
57. A reed switch as in claim 51 and wherein: 
a. said magnetic operators when operating are oppos 

mg.- ' 

58. A reed switch as in claim 51 and wherein: 
a. said magnetic operators are rotatable about said 

reeds. 
59. A reed switch as in claim 51 and wherein: 
a. at least one of said magnetic operators includes 

polarity reversing means. 
60. A reed switch as in claim 59 and wherein: 
a. said polarity reversing means includes at least one 

rotatable permanent magnet. 
61. A reed switch as in claim 59 and wherein: 
a. said polarity reversing means includes at least one 
electromagnet. 

62. A reed switch as in claim 51 and wherein: 
a. at least one of said magnetic operators is rotatable 
on its axis. 

63. A reed switch as in claim 51 and wherein: 
a. at least one of said magnetic operators is linearly 
movable. 

64. A reed switch as in claim 51 and wherein: 
a. said ?rst reed is positioned approximately mid-way 
_ between said operators. 
65. A reed switch as in claim 51 and wherein: 
a. said ?rst reed is positioned closer to one of said 
operators than the other. 

66. A reed switch as in claim 51 and wherein: 
a. at least one of said magnetic operators is movable 
along an axis substantially parallel to the plane of 
said reed. 

67. A reed switch as in claim 51 and including: 
a. a third reed, and 
b. a ?rst reed being positioned intermediate said sec 
ond and‘third reeds. 


